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Wittig reagents readily add HgCl.** to form mercurated phosphonium saltsl.

;i :
CoHY);P=C + HgCl, — F(CeHj),P—C—HgCLCi—
i
anm ¥ an X

i2) R=H, R"=COOCH, {c} R=H, R’=COCHj;
(b} R=H, R’=COCH;  (d) R=H, R"=COC.H,C H,
{e} R=CgH;, R'=COOCH,

The only difficulty in preparing these compounds lies in the formation of the salt of
the same cation with the complex anion HgCl,~, which is not readily removed.

Mercurated phosphonium salts, (11}, are colourless cryvstaliine substances, which
are fairly stable on prolonged storage. They do not dissolve in non-polar organic
solvents and are usually slightly soluble in methanol and chloroforrn but dissolve in
nitromethane and dimethyviformamide.

We have studied more thoroughly the properties of {(ITa)—(IIc) which have at
the central carben atom two electron-accepting substituents{ triphenylphosphonio and
carboryvl), a labile hvdrogen atom and a mercury atom. The infrared spectra of these
compounds reveal a shift in the carbonyl peak to the low frequency range, accounted
for by the conjugatior of Hg-C and C=0O bonds ’absorption bands for (IIa), 1697
cm™}; (IIb}, 1675 cm™1; {IIc), 1645 cm~t; and (I1d), 1650 cm~1I. A similar shift is
found in the spectra of x-mercurated aldehydes and ketones*®. The compounds ob-
tained exhibit a triple reactivity.

I. PREPARATION OF PHOSPHORYLIDES CONTAINING MERCURY

When reacted with sodium methoxide, {IXc) loses a molecule of hydrogen chlo-
ride to vield a mercurated phosphorylide.

z H CH.O- /ng
{(CgH ), P-C—HgCI;CI— ——=—— {C H;},P=C
~COCH, ~CCCzH;
{IIc) {Illc}

~ Translated by A. L. Pumpiansky, Moscow.
¥ Sevierth and Grim® have reported that addition of HgBr, to methylenetriphenylphosphor-
ane results in [(CgH;),P*CH, . Hg- 2 HgBr,~, but the substance has not been further investigated.
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PROPERTIES OF MERCURATED PHOSPHONIUM SALTS 203

The structure of the latter is proved by the analysis for C, H, Cl, P, and Hg, by
infrared evidence and by some of the properties. The infrared spectrum of (ITIc)
shows no carbonyl peak but an absorption band at ~ 1520 crn—? observed by Ramirez®
is characteristic of the conjugated-bond system P=C-C=0. We have found a rather
similar peak in our corresponding synthetic arsenic ylidest.

Unlike its starting salt (but like phosphorylides), (IIIc) is readily soluble in
alcohol and chloroform and crystallises from benzene. It adds hydrogen chloride to
form the initial phosphonium salt, or a molecule of HgCl, to give a doubly mercurated
phosphonium salt:

+ HgCl

[{CgHs)yP—C—HgClCl~  (I'Vc)

“COC,H,

Heating phosphorylide, (ITIc), in tetrahydrofuran or dimethylformamide leads
to the ready evolution of metallic mercury. On storage, the melting point of (ITIc) is
gradually lowered. Phosphonium salts, (ITa} and (IIb), did not give similar phos-
phorvlides.

We consider that the formation of a mercury-containing ylide from (Iic) is
chemical evidence for these salts being true organometallic compounds rather than
complexes (e.g. x-complexes). This is substantiated by the infrared spectra of salts (II)
revealing a carbonyl absorption band but no band at 1520 cm—1.

2. REACTIONS OF (II) WITH ACID CHLORIDES
Nesmevanov and Lutsenko ¢ al.>~" have shown that the reaction of x-mer-

curated aldehvdes and ketones with acid chlorides involves the transfer of the re-
action centre, that is on oxvgen, for instance:

%% _OCOCH,
ClHg—CH.,=C  + CICOCH, — HgCl, + CH,=C
~H ~H

Mercurated phosphonium salts of the type (II) have been found to behave similarly
to form O-acylated phosphonium salts with a complex anion.

' } i N HgCl “} _HgCl 7]
(nb;l (C,H, )y, P—HC jcr- (c HS),P_HC ch- (Iic)
" “COCH, {_ “COCH; |
C H,COC1 ! CH,COCL
v v
_CH, 1 f‘ _CsH; 'I
(\b\l(C H5)3 P—CH=C {HegCly {CgH _,,),P—CH =¢ HgCl,~ (Vo)
i ~OCOC,H | OCOCH,
Na.§ ‘_\'a.:S
4
Y
{Ib) {(C,H,)sP=CHCOCH, (CeHs)sP=CHCOCH; (Ic)
i _HgC1 i _OCH,
CH,COoC! Na,5
| (CH JsP—HC W;C‘ ———*—j (CHy)yP—CH=C 1ch1 2> (Ta)
~COOCH, ; b ~OCOCH,
{IIa) {Va)
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The structure of the reaction products was deduced from the following. First,
if acylation had proceeded on the carbon, the reaction products of (1Ib) with benzoyl
chloride and {IIc) with acetyl chloride would have beenidentical, s.e., {(CH;);P~—CH-
(COCH,){COCH;)IHgCly~. This, however, is not the case. Secondly, the action of
sodium sulphide on (Va—c) results in the initial phosphorylides, (Ia-c). Had the acyl
been bound to carbon, one would have expected the formation of a new yiide
(CeH5),P=C(COCH,}(COC.H;). Thirdly, the comparison of the authentic [{CgH;);P+—
CH(COCH,}{COOCH,) HgCl,~ with (Va) showed them to be different substances.

3- QUASI-COMPLEX PROPERTIES OF {lII)

In many reactions, mercurated phosphonium salts behave as if they were com-
plexes of phosphorylide and mercury chloride, or even mixtures. By passing ammonia
into the solution of {II} in dimethvIiforrnamide the starting phosphorylide is obtained.
A similar result is obtained by the action of sodium thiosulphate or sodium sulphide.

The reaction of (II) with benzeneboronic acid gives rise to phenvimercury
chloride and phosphorvhde

. _ _HgcV!
{ {CgH3,P—HC iCl~ ~ CH;BIOH3,
) SCOR B

N20OE

— C;H HgCl + (I}

whereas with p-nitrobenzaldehyde (I1) gives an olefin:

o - _HgCl'}

¢ {CH,,P—HC 1CI~ = £-NOLCH,CHO —— frans-5-NO.C,H,CH=CHCOR

i “COR

It has been shown above that {II) are true organomercury compounds. It is,
however, likeiv that in some solvents there is a slight dissaciation of (II) into the
starting components: mercuric chloride and phosphorvlide. If this is indeed the case,
it is easy to Interpret all these reactions. The reagent interacts with one of the dis-
sociation products carrying it away from the reaction sphere and the equilibrium is
shifted {mechanism SgI). On the other hand, there are difficulties in interpreting some
reactions in terms of the mechanism Sg2. Thus, the reaction of {II) with aldehvde by
mechanism Sgz would involve the attack of the carbon atom of carbonyl on the
electron-depleted carbon atom of the phosphonium salt; this is unlikely.

It has been shown in this laboratory, that some organo-mercury compounds of
the benzyl type (with electron-accepting substituents} react In polar soivents by
mechanism Sgx or with the preliminary dissociation3.%:

RHgCl == R~ + Hg*Cl
This tvpe of dissociation is more likelyv for the compounds under study, because it
leads to two stabie molecules, phosphorvlide and mercuric chloride (instead of the

energetically unfavourable carbonium ion):

- /ch!
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We, therefore, consider that the reaction most likely follow a unimolecular mechanism.
Nevertheless, some of them (¢.g., with ammonia) might, of course, be bimolecular,
depending on the solvent, etc. The reaction of (IT) with acid chlorides in tetrahydro-
furan seems to be bimolecular (mechanism Sgi). In the case of a monomolecular
reaction, the products of the reaction of phogphoryvlide (I) with acyl chloride and
those of the salt (IT) with the same reagent should be identical. In a special experiment
we have shown that (Ic) is acvlated by acetyl chloride on the oxygen. However,
(carbomethoxymethylene)triphenylphosphorane, (Ia), adds acyvl tocarbon!® whereasin
the case of the mercurated salt (ITa), acyl is directed to oxvgen as already noted above.
The latter reaction cannot, therefore, be unimolecular.

The reactivity of mercurated phosphonium salts of the type (Ila-c) may be
summarised by the following scheme:

COR [' + _CORT]

- Iol™) I +
(CeHy)aP=C € L L (CoH),P—C-HgCl jcr-
~HgC! i “HgCl
P A
Hr} [CH,0-
~ =i -
; = _COR f
! (CgH ) P—HC !CI~ = ({C,H;},P=CH—COR =+ HgCl,
i ~Hgcl | [ |
- f - ; i 1
:R°COCH éR'CHo iNH,  C.H;B{OH}d
~} v v v
;‘ - _R _. R'CH=CHCOR (I} GHgHgCl + (I)
t {CgH [z P—CH=C {HgCl,~ + (CH;),PO
D ~OCOR‘ |
;_\‘1:5
13
(I

The term ‘“‘quasi-complex’™ compounds was proposed by Nesmeyanov!! for the
adducts of unsaturated compounds and mercury salts, NHgCH,CH,X, XHgCH=
CHX, and for compounds of other elements of a similar structure. In genera], it is
possible to denote by this term those organometallic (organoelement) compounds that
behave in a2 number of reactions as complexes notwithstanding the covalent character
of the carbon-—metal bond. In this respect the adducts of mercury salts and unsaturated
compounds have a great deal in common with the adducts of mercuric chloride and
phosphoryviides. In the latter case phosphorylide acts as an olefin. The mercurated
phosphonium salts resemble complexes to an even greater extent because of their
labile C~Hg bond and the probability of their dissociation in polar solvents. On the
other hand, these compounds of the type (ITa—c) behave on acylation like «-mercurated
ketones.

EXPERIMEXTAL

All reactions were carried out in anhydrous solvents and after recrystallisation
the products were dried at 100° and 5 mm.
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Symnthesis of mercurated phosphontum salis

1. [z-(Chloromercuriyphenacyl:triphenviphosphonium ciiloride (I1c). A solution of
HeCl. (2.7 g, 0.01 mole) in methanol (xo mi) was added to phenacylidenetriphenyl-
phosphorane (3.2 g, ~ 0.01 mole) in methanol (15~20 ml) during 10 min with stirring.
After an hour the precipitate was isolated and washed with methanol and ether, (1Ic)
being obtained in a quantitative yield (5.6 g). The crystals were reprecipitated with
ether from a solution in a mixture of nitromethane and chlorcforn, m.p. 199—200°
{cdried at go—T00°, pressure 5 mm). After recrystallisation from nitromethane, m.p.
208-210°, vc=0 1645 cmL. (Found: C, 47.73, 47.6x; H, 343, 3.60; Hg, 30.36, 30.47;
P, 174, 464 CysH, ClLLHgOP caled.: C, 47.87; H, 3.33; Hg, 30.50; P, 4.75 %.

2. [(ChloromercurticarbomethoxvmethyUtriphenviphosphonium chloride (Ila). In a
similar way, {carbomethoxymethylene}iriphenylphosphorane (1.67 g, 0.005 mole)
and HeCl. (1.36 g, 0.005 mole) gave (I1a) in a 69 9; vield (2.12 g}. It was recrystallised
from a mixture of nitromethane and ether (cooled to —70%), m.p. 190-191°, rc-o
1697 cm~L. (Found: C, 41.24, 47.42; H, 3.47, 3.36; Hg, 33.10, 32.90; P, 4.79; 5.11;
C.,H,,CLLHgO,P calcd.: C, 41.63; H, 3.14; Hg, 33.11; P, 5.11 %)

3. Tr-(Chloromercuri)acetonyl triphenyiphosphonivm chloride (I15). Similarly,
0.005 mole of acetonylidenetriphenyiphosphorane and HgCl, gave (IIb) in a g5°9;
yield, »c=o 1680 cm~l. After recrvstallisation from nitromethane the product was
dried #» vacuo at 20°. (Found: C, 41.68, 41.76; H, 3.25, 3.35; Hg, 33.62, 33.64; P,
5.24, 5.18. C; HCL,HgOP caled.: C, 42.76; H, 3.22; Hg, 34.01; P, 5.25%;). After
dryving at 100® and 5 mm the sample, m.p. 208-2107 (decomp.), had the following
analysis. (Found: C, 42.19, 42.31; H, 3.63, 3.57. Calcd.: C, 42.76; H, 3.25 %)

2- [x-(Chloromeycuri)-p-phenviphenacvl triphenyiphosphoniun: chloride (11d). To
yiide (Id) (4.36 g, 0.0 mole) in methanol (50 ml) was added dropwise an equivalent
amount of HgCl. (2.71 g) dissolved in the minimum amount of methanol. After 30 min
the precipitate, {11d}, was isolated in 70 °; vield (5.1 g). After recrystallisation from
tetrahydrofuran it had no sharp melting point {150-2207). rc—=0 1650 cm~1. (Found:
C,51.14,51.29; H, 3.87, 3.89: Cl, 942, 9.41; Hg, 27.86, 27.75; P, 1.01, 3.73.C5.HClo-
HgOP caled.: C, 52.80; H, 3.43; Cl, 970; Hg, 27.6; P, 4.21°,.)

5. [a-(Chloromecrcuri)-a~carbortethoxybenzyvi_triphenyviphosphonium chloride (112).
This compound was obtained in a similar manner to (Ilc), in 64 ¢; vield, m.p. 165-169°.
(Found: C, 46.79, 46.85; H, 3.41, 3-55; Hg, 30.21, 30.31; P, 1.37, 4.39. C,;H.,Cl.Hg-
0O,P calcd.: C, 47.28; H, 3.35; Hg, 29.25; P, 4.519%,.)

Synthesis of mercurated phosphorylide (I111cy and the properties of this compound

6. x-(ChloromercuriYphenacylidens triphenviphosphorane {IIlc). Sodium meth-
oxide {0.03 g, 0.013 mole, of sodium and ro m! of methanol) was added to (Ilc)
(6.51 g, o.0r mole) dissolved at 60° in dimethylformamide (10 ml) during 10 min.
After an hour the product was precipitated by water, m.p. 222-2257, yield ~ go<;.
After recrystallisation from benzene the product melted at 226—228°. (Found: C,
30.97, 50.82; H, 3.40, 3.45; Cl, 5.65, 5.65; Hg, 32.85, 33.06; P, 5.07, 4.94; CaeHoq-
CIHgCP caled.: C, 51.66; H, 3.28; Cl, 5.80; Hg, 32.80; P, 5.08%.)

7. Mercuric chloride addition tc phosphorviide ({1Ic): synthests of (IVe). To a
solution of 2.4 g (0.004 mole) of (IIIc) in the minimum amount of methanol was added
dropwise HgCl, (1.0S g, 0.004 mole) in methanol (10 ml) at 60°. After 12 h the pre-
cipitate was isolated, washed with ether and dried. The yield was about g5 9%; of
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theory, m.p. 200-208°; after a double recrvstallisation from dimethylformamide
the melting point was 205-208°; rc~o = 16035 cm~1. (Found: C, 35.30, 35.47; H, 2.36,
2.46; Cl, 11.98, 11.97; Hg, 44.18, 44.12; P, 3.79, 3.63. CogHClzHgOP caled.: C,
35.20; H, 2.26; Cl, 12.00; P, 3.49; Hg, 45-209%,.)

8. Reaction of phosphorylide (IIIc) with kydrochloric acid. To (I1lc) in dimethyl-
forrnamide was added an excess of 1 9; hvdrochloric acid and the precipitate isolated.
The vield of (IIc) was 8o 9; of theory, m.p. 1g0-192°. A mixed melting point with an
authentic sample showed no depression.

Miscellaneous reactions of mercurated phosphonium salis

9. Reaction of (IIc) with p-nitrobenzaldehyvde. To a solution of (Ilc) (3.26 g, 0.005
mole) in the minimum amount of dimethylformamide, was added p-nitrobenzaldehyde
(1.21 g, 0.008 mole). The mixture was left to stand for two days, poured into water and
the precipitate isolated; it was washed with cold methanol and then repeatedly with
ether to give a 709 vield of frans-x-(p-nitrobenzylidene)acetophenone, m.p. 152—
154°. After a double recrystallisation from methanol the m.p. was 161.5-162° (lit.12
162.57). (Found: C, 70.66, 70.66; H, 1.28, 4.36; X, 5.79, 5.59. C,;sH,,NXO; calcd.:
C,71.15: H, 1.31; N, 5.539%.)

Io. Reaction of (I1a) witk p-nitrobenzaldehyde. A mixture of (ITa) {2.8 g, 0.084
mole} and p-nitrobenzaldehyvde (1.5 g, 0.01 mole) in dimethylformamide was heated
on a water bath for 1 h, left to stand for a day and then poured into water. The pre-
cipitate was collected and recrystallised from nitromethane. The vield of methyl
trans-p-nitrocinnamate was 939, (1.6 g), m.p. 157-157.5° (lit.!® 161°). (Found: C,
57-79, 57-50; H, 437, 440; N, 7.07, 7.10. C1uHgNO; caled.: C, 57.63; H, 4.34; N,
6.87 %)

II1. Reaction of (IIc) with benzeneboronic acid. To (Ilc) (1.3 g, 0.002 mole) in
dimethvlformamide (20 ml) was added benzeneboronic acid (0.3 g, 0.0025 mole) in
1 m! of dimethyiformamide and 0.11 g of NaOH in 1 m! of water. After an hour the
reaction mixture was poured into a four-fold volume of water and the precipitate
filtered off and dried. The precipitate consisted of a mixture of phenylmercury
chloride and vlide (Ic). It was washed repeatediy with small amounts of cold benzene
and cold methanol and the filtrates collected together. The undissoived precipitate
(0.69 g), having a wide m.p. of 165-215°, was recrystallised twice from methanol, m.p.
245~251°. The mixed melting point with an authentic sample of phenylmercury
chloride (m.p., 250-252°) showed no depression. The solvent was removed from the
Altrate in vacre and the tesidue recrystallised from a mixture of petroleum ether and
benzene to give 0.60 g of phenacylidenetriphenylphosphorane, (Ic), m.p., 165-170°.
The mixed melting point with an authentic sample (m.p. 175-180°) showed no de-
pression. Since the m.p. of our ylide was low the compound was also characterisedas a
HgCl, adduct (see expt. 1) yielding (IIc), m.p. 203—205°; m.p. of the authentic sample
203-210° and of the mixed sample 207-200°.

12. Reaction of (IIb) with benzeneboronic acid. To 1.0 g (0.0017 mole) of (ITb) in
dimethylformamide was added benzeneboronic acid (0.3 g, 0.0025 mole) ; the solution
was heated to 70° and 109, sodium hydroxide (0.3 ml) introduced. After 15 min a
three-fold volumne of water was added, the precipitate was isolated and washed with
cold methanol. The precipitate remaining on the filter was recrystallised from nitro-
methane to give 0.20 g of C;H;HgCl. The melting points of authentic phenylmercuric
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chloride, and the reaction product and their mixed melting point were found to be
the same: 249-251°. )

Acetonylidenetriphenylphosphorane (0.3 g) was isolated from the methanol
solution. It was recrystallised from benzene, m.p. 187-190°; m.p. of authentic sample
130-191°, m._p. of mixed sample 188-190°.

I3. Reaction of (II) with complexing compounds. \Vhen ammonia was passed into
sotutions of {11} in dimethviformamide or chioroform and the mixture left to stand
for a short time, the original phosphorvlides, (I}, were formed. A similar result was
achieved by pouring solutions of (II) in dimethyvlformamide into an aqueous solution
of sodium thiosulphate.

14 Reactron of (I1c) with acetvi chloride. To a stirred suspension of (I1c) (1.34 g,
0.003 mole} in tetrahyvdrofuran {15 ml) was added, dropwise, acetyl chloride {0.30 ml,
0.0037 meole). The reaction proceeded exothermallvy and eventuallyv resulted in the
dissolution of the precipitate. A precipitate was obtained by the addition of a three-
fold excess of ether, the solvent was decanted and the viscous precipitate stirred in
efther until crystalline, giving 1.86 g of {V'c) {88 25} ; m.p. 185-1877 (from nitromethane).
{Found: C, 45.21, 45.26; H, 3.31, 5.33; Hg, 28.37, 28.32; P, 4.88, 423 C.H.,Cl,-
HgO.P caled.: C, 45.80; H, 3.28; Hg, 27.50; P, 4.23°,.)

To prove the structure of the product, (V¢) (0.36 g) in dimethylformamide (2 ml)
was added to a solution of sodium sulphide (1 ml), in water (S ml) and the mixture
carefully stirred. The black precipitate was filtered off, dried and repeatedly washed
with benzene, to give phenacvlidenetriphenvlphosphorane (Ic); vield 0.185 g, {~
100 %), m.p. 170-180° (from benzene}; the mixed melting point determination with
the autbentic sample showed no depression. For further identification mercuric
chloride was added to the ylide obtained (see expt. 1}. The reaction resulted in (Ilc),
m.p. 205-210°. A mixed melting point determination with the authentic sample
showed no depression.

I15. Tuteraction of (IIBY with benzovl clilorids. To a suspension of (IIb} (1.6 g,
0.0027 mole} in tetrahvdrofuran {5 ml} was added with stirring benzov! chloride (0.So
g, 0.0057 mole} in 2 ml of tetrahydrofuran. The precipitate dissolved and then began
t0 reappear. After 30 min it was isolated, washed with benzene and ether to yvield
{Ve) (959, 1.80 g) after two recrvstallisations from nitromethane, m.p. 153-186°.
The mixed melting point determination with {V¢} showed a considerable depression.
(Found: C, 45.92, 45.90; H, 3.30, 3.33; Cl, 14.35, 14.42; Hg, 26.9g, 26.12; P, 4.52,
448, C.gH. ,CI;HgOLP caled.: C, 46.13; H, 3.32; Cl, 14.58; Hg, 27.51; P, 1.25°2,.) As
with (V) (expt. 1), (Vb) was reacted with sodium suiphide to give 0.65 g of acetonyl-
idenetriphenylphosphorane, (Ib), m.p. 193-19S° (from benzene), lit3 1q1-192°. The
mixed melting point determination with an authentic sample showed no depression.

z6. Reactiorn of (Ila) with acefyl chloride. The reaction was carried out as in
expt. 14 to resulting In 83°; of (Va), m.p. 1x0~-111° (from methanol). (Found: C,
39.5S, 39.73; H, 3.46, 3.50. C,;H..Cl;HgO,P caled.: C, 40.35; H, 3.21°;,.) The mixed
melting point of determination with the authentic {(C H;},P*CH(COCH,}{COOCH,) -
HgCl;~ showed depression. This compound was prepared by the action of HgCl. on
the solution of ylide (CgH;};P=C(COCH,){COOCH,) in diluted hvdrochloric acid,
m.p. 1.40° (the ylide was prepared following Marki*?}. The structure of the compound
{Va) was further substantiated by the reaction of (Va) with sodium sulphide, as
described above which vielded 61 2, of vlide, m.p. 167-168.5° (from benzene), lit.1*
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167-168°. The mixed melting point determination with an authentic sample showed
no depression.

17. Acviation of phenacylidenetriphenylphosphorane. To a suspension of vlide,
(Ic), {1.go g, 0.0050 mole) in tetrahydrofuran (10 ml) was added, dropwise, acetyl
chloride (0.50 ml, 0.0064 mole). After 30 min the solution was decanted. The pre-
cipitate was carefully stirred in ether and recrystallised from tetrahydrofuran, yield
329, (L.16 g}, m.p. 260-263°. (Found: C, 73.52, 73.50; H, 5.51, 5.40; P, 6.51, 6.56.
C.H,,Cl0,P caled.: C, 73.20; H, 5.22; P, 6.75 9%.) The action of ammonia or alkali
gives the initial phosphorylide, thus proving that acyl is bound to oyxgen.

Synthesis of starting compounds

Phosphorvlides were synthesised by procedures given in the literature as fol-
lows: {Ia)¥, {Ib)3, {Ic)3, (Ie)s. (Id) is described below for the first time.

18. Svnthesis of (p-phenviphenacvlidene)iriphienviphosphorane (Id).” A mixture of
9.5 g {0.035 mole) of p-C;H,C,H,COCH.Br and g.05 g (0.035 mole) of triphenyl-
phosphine in 40 ml of chloroform was left to stand for two days and then diluted with
350 ml of ether. The precipitated oil was crvstallised by stirring carefully in ether to
vield 15 g of crystals. Reprecipitation from chloroform with ether vielded 72 95 (13.4g)
of the product. To 13-4 g (0.025 mole) of phosphonium salt in 20 mi of methanol was
added sodium methoxide solution (sodium, 1.15 g, 0.050 mole and ethanol 12 ml}.
After one hour the solvent ias removed and benzene (30 ml) added, the solution
heated to boiling and filtered when hot. The filtrate was treated with petroleum ether
to vield about 609, of phosphorane (7.5 g), m.p. 228~2307; after recrystallisation
rom benzene, m.p. 22g-230°. {Found: C, 84.15, 8y.07; H, 5.54, 5.64. C;,H,;,OP
caled.: C, S4.44; H, 5.52%.)

SUIMDIARY

The addition of HgCl, to stable Wittig reagents has resulted in mercurated
phosphonium salts of the type: [RgP—C(HgChH(R')-C(O)R':Cl-. These compounds
were found to exhibit triple reactivity. First, they react with aldehyvdes, benzene-
boronic acid and reagents binding HgCl.,, as if theyv were complexes of HgCl, and
phosphorvlide. Secondly, with acid chlorides thev react with the reaction centire
transfer on oxyvgen. Thirdly, at least in one case, it proved possible to prepare a
mercurv-containing phosphorvlide by the action of sodium methoxide on the mer-
curated phosphonium salt. The substances prepared have been proved to be true
organometallic compounds. The possible mechanisms of the reactions studied have
been discussed.
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